Adolescent anabolic androgenic steroids reorganize the glutamatergic neural circuitry in the hypothalamus.
Chronic treatment with anabolic-androgenic steroids (AAS) during adolescence alters the activity of various neurotransmitter systems in male Syrian hamsters (Mesocricetus auratus). The present study was conducted to determine whether glutamatergic cells in the lateral anterior hypothalamus (LAH), a sub-region of the anterior hypothalamus, have lasting activation following adolescent AAS exposure, and to examine AAS-induced alterations in the connections between the LAH and the ventrolateral hypothalamus (VLH) governed by glutamate. Hamsters were administered AAS during adolescence and then examined for changes in FOS (protein product of the immediate early gene c-fos) and phosphate activated glutaminase (PAG; the rate-limiting enzyme in the synthesis of glutamate) immunoreactivity (FOS/PAG-IR) using double-label immunohistochemistry. In a second experiment, a retrograde tracing study was conducted using a red fluorescent tracer microinjected into the VLH. Then brains were processes for PAG immunofluorescence and examined for AAS-induced changes in the number of PAG positive cells containing the tracer (PAG/Tracer) in the LAH. When compared to oil-treated controls, AAS-treated hamsters showed significant increases in PAG-IR and FOS/PAG-IR in the LAH, decreases in afferent innervation from the LAH to the VLH and decreases in the total number of glutamate cells in the LAH projecting to the VLH. Together with previous research from our lab showing increased AAS-induced expression of PAG in the AH and increased glutamate receptor expression in the VLH, the current results suggest that adolescent AAS exposure leads to alterations in the function and expression of the glutamatergic system as well as changes in hypothalamic neural connections. In addition, the current results further strengthen the notion that a specific nucleus in the AH, the LAH is a critical hypothalamic sub-region particularly sensitive to AAS-induced neurodevelopmental effects.